focally extensive, generally well demarcated areas of malacia (Fig. 1) . Gray matter was generally more severely affected than white matter. Most lesions were bilateral, but usually one side was more severely affected. The dorsal and lateral funiculi were the most commonly spared areas. In the more acutely affected individuals, there was necrosis of all cell types in the gray matter and extensive myelin and axonal degeneration in the white matter (Fig. 2) . In more chronic lesions, the affected portion of the cord tissue was largely replaced by gitter cells (Fig. 3 ). Perivascular inflammatory infiltrates varied. In lesser-affected animals, mild infiltrates of lymphocytes and occasional eosinophils were present, primarily associated with thrombosed vessels; more severe inflammatory lesions consisted of moderately severe lymphoplasmacytic cuffs around vessels of the spinal cord and leptomeninges. Fibrinoid necrosis of arteriolar walls was observed in more severely affected sections (Fig. 3) . In all cases, variable numbers of spinal and leptomeningeal arterioles contained gray, finely granular emboli (Fig. 4) . The emboli were broadly attached to the vascular wall and were generally covered by a single layer of endothelium. The emboli were light blue when stained with alcian blue. In addition, there were scattered foci of mild gliosis in spinal tissues adjacent to the malacic areas. The time lag from onset of symptoms to submission varied from less than 24 hours to about 48 hours, resulting in the variability in microscopic lesions. These lesions were observed in 6 of 9 animals at postmortem examination. In the spinal cords of the 3 pigs without demonstrated foci of malacia, scattered areas of gliosis were observed.
Analysis of liver demonstrated slightly lowered levels (1.70 ppm) of manganese (normal range, 2.3-4.0 ppm; deficient range, 0.53-0.97 ppm), 10 with normal levels of barium, calcium, copper, cobalt, iron, magnesium, molybdenum, phosphorus, zinc, antimony, arsenic, chromium, cadmium, mercury, lead, selenium, thallium, sodium, potassium, boron, and vitamin E. Analysis confirmed normal density, calcium, phosphorus, and ash values in the metacarpal bones of 3 pigs.
The diagnosis, based on clinical presentation and microscopic lesions, was ischemic myelomalacia secondary to fibrocartilaginous embolism.
Fibrocartilaginous embolism and infarction of the spinal cord is a sporadically occurring condition that has been described for dogs, 2,4 pigs, 7,13 horses, 5,12 cats, 11, 15 sheep, 1, 6 and humans. 8, 9, 14 The origin of the emboli is generally accepted to be the nucleus pulposus of the intervertebral disk; the mechanism by which the disk material enters the circulation and reaches the spinal vessels is less well defined. 8, 9, 14 Possible mechanisms have previously been reviewed. 9 Perhaps the most acceptable explanation is the prolapse of nucleus pulposus into the marrow space of the vertebra and its subsequent entry into the arteriolar system. In an experimental demonstration of this process, 2 human lumbar vertebrae and the associated disks were isolated. Radiopaque dye was instilled into the nucleus pulposus, and its movement was monitored by fluoroscopy. As an increasing compressive load was applied, disk material moved into the spongiosa of the vertebrae, causing an increase in intraosseus pressure. 14 This increased intraosseus pressure is thought to propel the disk material in a retrograde manner into arterioles; following resumption of normal blood flow, these emboli lodge in spinal vessels. 14 Fibrocartilaginous embolism has most commonly been associated with exercise or vigorous activity. 5, 8, 9, 14 For dogs, giant and large breeds are more commonly affected. 8, 9 No age predisposition had been identified; cases are most common for dogs between the ages 3 and 7 years but have been recorded for dogs as young as 4 months old. 4 No sex predisposition has been identified for dogs. 8 The condition has been diagnosed in pigs as young as 45 days old. 13 The paucity of cases for swine limits the identification of specific risk factors; however, body conformation, age, and weight have been associated with degenerative disk changes in boars. 3 No sex predilection was observed in the case presented. Heavy muscling and the abrupt activity associated with sorting would seem to be compatible with the pathogenesis discussed above.
The unusual aspect of the outbreak reported here is the high prevalence within this population. Approximately 25 of 1,800 pigs were affected with similar clinical signs; of these, 9 were submitted for necropsy, and fibrocartilaginous emboli were demonstrated in 6. It is possible that the 3 without Brief communications demonstrated lesions had more acute or focal lesions that were not present in the cord sections examined histologically. The similarity in signalment suggests that all 25 affected animals had the same condition; however, other spinal disorders, such as fracture and disk herniation, cannot be excluded for the unexamined pigs.
In the authors' experience, ischemic myelomalacia is rare in swine and occurs in isolated cases. In previous reports, only 1 case of multiple affected individuals is cited; in that case, 2 pigs, aged 45 and 62 days, from different pens on one farm were affected, 13 and no inciting cause was identified.
In the case presented, the genetic, performance, and behavioral characteristics of the pigs may have been predisposing influences. Affected pigs were from high-lean genetic stock and were heavily muscled. Data from the slaughter plant indicated a carcass yield of 75%, with an average of 53% lean and 2 cm back fat. This body type could predispose pigs to increased pressures within the intervertebral disks. In addition, these pigs were marketed at body weights heavier than are typical for the industry (126 kg). This is consistent with the observation that giant and large breeds of dog are overrepresented in cases of fibrocartilaginous embolism. 8, 9 The performance records indicated rapid growth rates. Average daily gain for the final 120 days of the feeding period (29.25 to 126 kg) was approximately 0.81 kg/day, and feed efficiency was approximately 1.37 kg feed/kg of gain. These pigs reached the market weight of 126 kg by 188 days of age. These records indicate that these particular pigs had reached a greater size and muscularity than is typical for the industry for pigs with similar age and maturity, a factor which may have decreased their resistance to spinal trauma. The handlers described the behavior of these pigs as ''excitable'' and ''highly active.'' Pigs are readily excitable and are prone to sudden movements, resulting in vig-orous muscle contraction, contributing to increased pressure in the nucleus pulposus. The exertion and excitement associated with the sorting process was likely the triggering event.
The rations fed to these pigs were formulated to meet or exceed National Research Council (NRC) requirements, but the nutritional requirements for these highly lean, rapidly growing swine are likely more stringent than are those for swine of less productive capacity. The optimal micronutrient and macronutrient levels may need to be more fully defined for this genotype. Marginal levels of nutrients fed to animals with lean genotypes could be a predisposing factor for spinal instability or injury.
In the authors' opinion, the genetic, performance, behavioral, and, possibly, nutritional risk factors combined to make these pigs unusually susceptible to fibrocartilaginous embolism. Although a herd outbreak of this type is unusual, it demonstrates that in modern swine production, the definition of ''unusual'' is fluid. Consideration of fibrocartilaginous embolism in the differential diagnosis of posterior paresis in swine may become more important as swine grow more rapidly, are fed to heavier weights, and have leaner body type genetics, which is the trend in the swine industry.
heavily used insecticides in the USA before it was banned in 1982 by the US Environmental Protection Agency (EPA) because of concerns about cancer, population reduction in nontarget species, acute toxicity in aquatic organisms, and chronic effects to wildlife. It was used to control insect pests on cotton and livestock and to kill unwanted fish species in lakes. Although toxaphene is now banned, the EPA granted exemption for use of existing stocks on beef cattle to control psoroptic and sarcoptic scabies and ticks. However, toxaphene is readily available worldwide for tick control on livestock and for pest control on cotton, corn, and small grains. The acute oral toxic dose of toxaphene for cattle as reported in the literature ranges from 5 to 35 mg/kg. 4, 6 Calves are more susceptible than mature cattle.
In mid-November 1995, 4 of 24 20-month-old Limousine/ Holstein crossbreed feeder cattle (360-405 kg) died within 3 to 4 hours of each other on a farm in western Michigan.
